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Metal-Enclosed Power Switchgear. A switchgear assem- 
bly completely enclosed on all sides and top with sheet 
metal (except for ventilating openings and inspection win- 
dows) containing primary power circuit switching, inter- 
rupting devices, or both, with buses and connections. The 
assembly may include control and auxiliary devices. Access 
to the interior of the enclosure is provided by doors, remov- 
able covers, or both. 

Motor Control Center. An assembly of one or more en- 
closed sections having a common power bus and princi- 
pally containing motor control units. 

Multioutlet Assembly. A type of surface, flush, or free- 
standing raceway designed to hold conductors and recep- 
tacles, assembled in the field or at the factory. 

Nonautomatic. Action requiring personal intervention for 
its control. As applied to an electric controller, nonauto- 
matic control does not necessarily imply a manual control- 
ler, but only that personal intervention is necessary. 

Nonincendive Circuit. A circuit, other than field wiring, in 
which any arc or thermal effect produced under intended 
operating conditions of the equipment is not capable, under 
specified test conditions, of igniting the flammable gas-air, 
vapor-air, or dust-air mixture. 

FPN: For test conditions, see ANSI/ISA-SI 2. 12- 1994, 

E . i s i 

//, Division 2 and Class HI, Divisions I ami 2 Hazardous 
( Classified) Locations. 

Nonincendive Field Wiring. Wiring that enters or leaves 
an equipment enclosure and, under normal operating con- 
ditions of the equipment, is not capable, due to arcing or 
thermal effects, of igniting the flammable gas-air, vapor- 
air, or dust-air mixture. Normal operation includes open- 
ing, shorting, or grounding the field wiring. 

Nonlinear Load. A load where the wave shape of the 
steady-state current does not follow the wave shape of the 
applied voltage. 

FPN: PJeclronie equipment, electronic/electric discharge 
lighting, adjustable-speed drive systems, and similar equip- 
ment may be nonlinear loads. 

Outlet. A point on the wiring system at which current is 
taken to supply utilization equipment. 

Outline Lighting. An arrangement of incandescent lamps 
or electric-discharge lighting to outline or call attention to 
certain features such as the shape of a building or the deco- 
ration of a window. 

Overcurrent. Any current in excess of the rated current of 
equipment or the ampacity of a conductor. It may result 
from overload, short circuit, or ground fault. 



FPN: A current in excess of rating may be accommodated 
by certain equipment and conductors for a given set of 
conditions. Therefore the rules for overcurrent protection 
are specific for particular situations. 

Overload. Operation of equipment in excess of normal, 
full-load rating, or of a conductor in excess of rated ampac- 
ity that, when it persists for a sufficient length of time, 
would cause damage or dangerous overheating. A fault, 
such as a short circuit or ground fault, is not an overload. 

Panelboard. A single panel or group of panel units de- 
signed for assembly in the form of a single panel, including 
buses and automatic overcurrent devices, and equipped 
with or without switches for the control of light, heat, or 
power circuits; designed to be placed in a cabinet or cutout 
box placed in or against a wall, partition, or other support; 
and accessible only from the front. 

Plenum. A compartment or chamber to which one or more 
air ducts are connected and that forms part of the air distri- 
bution system. 

Power Outlet. An enclosed assembly that may include re- 
ceptacles, circuit breakers, fuseholders, fused switches, 
buses, and watt-hour meter mounting means; intended to 
supply and control power to mobile homes, recreational 
vehicles, park trailers, or boats or to serve as a means for 
distributing power required to operate mobile or tempo- 
rarily installed equipment. 

Premises Wiring (System). That interior and exterior wir- 
ing, including power, lighting, control, and signal circuit 
wiring together with all their associated hardware, fittings, 
and wiring devices, both permanently and temporarily in- 
stalled, that extends from the service point or source of 
power, such as a battery, a solar photovoltaic system, or a 
generator, transformer, or converter windings, to the out- 
lets). Such wiring does not include wiring internal to ap- 
pliances, luminaires (fixtures), motors, controllers, motor 
control centers, and similar equipment. 

Qualified Person. One who has skills and knowledge re- 
lated to the construction and operation of the electrical 
equipment and installations and has received safety training 
on the hazards involved. 

Raceway. An enclosed channel of metal or nonmetallic 
materials designed expressly for holding wires, cables, or 
busbars, with additional functions as permitted in this 
Code. Raceways include, but are not limited to, rigid metal 
conduit, rigid nonmetallic conduit, intermediate metal con- 
duit, liquidtight flexible conduit, flexible metallic tubing, 
flexible metal conduit, electrical nonmetallic tubing, elec- 
trical metallic tubing, underfioor raceways, cellular con- 
crete floor raceways, cellular metal floor raceways, surface 
raceways, wireways, and busways. 
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ARTICLE 430 — MOTORS, MOTOR CIRCUITS, AND CONTROLLERS 



(I ) Be enclosed either by an enclosed controller or by a 
raceway, be not more than 3.0 m (10 ft) in length, and, 
for field installation, be protected by an overcurrent 
device on the line side of the tap conductor, the rating 
or setting of which shall not exceed 1 000 percent of the 
tap conductor ampacity 

(2) Have an ampacity of at least one-third that of the feeder 
conductors, be suitably protected from physical dam- 
age or enclosed in a raceway, and be not more than 7.5 
m (25 ft) in length 

(3) Have the same ampacity as the feeder conductors 

Exception: Feeder taps over 7.5 m (25 ft) long. In high-bay 
manufacturing buildings [over U m (35 ft) high at walls], 
where conditions of maintenance and supervision ensure 
that only qualified persons service the systems, conductors 
tapped to a feeder shall be permitted to be not over 7.5 m 
(25 ft) long horizontally and not over 30.0 m (100 ft) in 
total length where all of the following conditions are met: 

(a) The ampacity of the tap conductors is not less than 
one-third that of the feeder conductors. 

(b) The tap conductors terminate with a single circuit 
breaker or a single set of fuses conforming with (I) 
Part IV, where the load-side conductors are a branch 
circuit, or (2) Part V, where the load-side conductors 
are a feeder. 

(c) The tap conductors are suitably protected from physi- 
cal damage and are installed in raceways. 

(d) The tap conductors are continuous from end-to-end 
and contain no splices. 

(e) The tap conductors shall be 6 AWG copper or 4 AWG 
aluminum or larger. 

(f) The tap conductors shall not penetrate walls, floors, or 
ceilings. 

(g) The tap shall not he made less than 9.0 m (30 ft) from 
the floor. 

430.29 Constant Voltage Direct-Current Motors — 
Power Resistors. Conductors connecting the motor con- 
troller to separately mounted power accelerating and dy- 
namic braking resistors in the armature circuit shall have an 
ampacity not less than the value calculated from Table 
430.29 using motor full-load current. If an armature shunt 
resistor is used, the power accelerating resistor conductor 
ampacity shall be calculated using the total of motor full- 
load current and armature shunt resistor current. 

Armature shunt resistor conductors shall have an am- 
pacity of not less than that calculated from Table 430.29 
using rated shunt resistor current as full-load current. 

III. Motor and Branch-Circuit Overload Protection 

430.31 General. Part III specifies overload devices in- 
tended to protect motors, motor-control apparatus, and mo- 



Table 430.29 Conductor Rating f actors for Power Resistors 



Time in Seconds Ampacity of 

Conductor in Percent 

On Off of Full-Load Current 



5 75 


35 


10 70 


45 


15 75 


55 


15 45 


65 


15 30 


75 


15 15 


85 


Continuous Duty 


110 



tor branch-circuit conductors against excessive heating due 
to motor overloads and failure to start. 

Overload in electrical apparatus is an operating overcur- 
rent that, when it persists for a sufficient length of time, 
would cause damage or dangerous overheating of the appa- 
ratus. It does not include short circuits or ground faults. 

These provisions shall not be interpreted as requiring 
overload protection where it might introduce additional or 
increased hazards, as in the case of fire pumps. 

FPN: For protection of fire pump supply conductors, see 
695.6. 

The provisions of Part III shall not apply to motor cir- 
cuits rated over 600 volts, nominal. 

| FPN No. 1 : For over 600 volts, nominal, see Part X. 
FPN No. 2: See Annex D, Example No. D8. 

430.32 Continuous-Duty Motors. 

(A) More Than 1 Horsepower. Each continuous-duty mo- 
tor rated more than 1 hp shall be protected against overload 
by one of the means in 430.32(A)(1) through (A)(4). 

(1) Separate Overload Device. A separate overload de- 
vice that is responsive to motor current. This device shall 
be selected to trip or shall be rated at no more than the 
following percent of the motor nameplate full-load current 
rating: 

Motors with a marked service factor 1.15 or 125% 
greater 

I Motors with a marked temperature rise 40°C or 125% 
I less 

All other motors 115% 

Modification of this value shall be permitted as pro- 
vided in 430.32(C). For a multispeed motor, each winding 
connection shall be v. 11 dei d separately. 

Where a separate motor overload device is connected so 
that it does not carry the total current designated on the 
motor nameplate, such as for wye-delta starting, the proper 
percentage of nameplate current applying to the selection or 
setting of the overload device shall be clearly designated on 
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